uncontrolled trials, respectively. In each section, food supplementation studies and studies with other forms of intervention are presented separately.
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
The prevalence of malnutrition is reported to vary between 20% and 70% for different patient groups with COPD and appears highest in combination with emphysema (3-6). Malnutrition in patients with COPD is associated with an imbalance between energy expenditure and dietary intake (7) (8) (9) (10) (11) (12) . A study with doubly labeled water showed that although the basal metabolic rate was not higher in COPD patients, their total energy metabolism was Ϸ20% higher than in matched control subjects (10) . Inflammatory activity probably contributes to catabolic processes (13) (14) (15) (16) . In a recent study of COPD patients in a stable phase, it was reported that the basal metabolic rate is related to plasma concentrations of tumor necrosis factor ␣ (TNF-␣), but not to respiratory function (17) . The nutritional deterioration is aggravated during exacerbations of the disease (8, 18) .
The loss of lean body mass leads to reduced diaphragm mass (19) , poorer respiratory muscle function (20, 21) , and reduced peripheral skeletal muscle function (22, 23) . Low body weight is an independent predictor of mortality in COPD (24, 25) . As early as 30 y ago it was reported that COPD patients with weight loss have a shorter 5-y survival rate (average survival time of 3 y) than do COPD patients with no weight loss (26) .
In Table 1 we summarize 14 studies (5, 27-39), 12 of which were RCTs. All but one (38) included 9-33 patients each, with treatment periods of 2-52 wk. Nine of the studies (8 RCTs: 5, 29, (31) (32) (33) (34) (36) (37) (38) reported positive effects of nutritional treatment on various anthropometric measures, particularly body weight. Eight studies (7 RCTs: 5, (27) (28) (29) (30) (31) 33, 38) noted functional improvements in the skeletal musculature (respiratory or extremity musculature), pulmonary or immune function, or a sense of well-being. Five studies (4 RCTs: 5, 29, 31, 33, 38) found positive effects on both anthropometric and functional measures. Two studies (both RCTs: 35, 39 ) recorded no effect of nutritional treatment. None of the studies reported effects on mortality. In the 4 studies involving treatment of COPD patients with anabolic steroids or growth hormone, alone or in combination with nutritional supplements (5, (36) (37) (38) , positive effects were noted for anthropometric measures and in 2 studies (5, 38) for muscular function. In 2 RCTs (27, 34) , patients with COPD but without PEM were treated with nutritional supplements; in one of the studies (27) , a positive effect on pulmonary function was noted. In a recent meta-analysis that included 277 subjects from 9 RCTs, the authors concluded that energy supplementation for ≥ 2 wk has no effect on anthropometric measures, lung function, or functional exercise capacity in patients with stable COPD (40) . In one study, COPD patients not responding to nutritional supplementation were characterized by increased age, anorexia, and an elevated inflammatory systemic response (41) . In summary, nutritional treatment of PEM in connection with COPD may positively affect body composition as well as muscular strength and respiratory function.
CHRONIC HEART FAILURE
The prevalence of PEM in connection with chronic heart failure, ie, cardiac cachexia (42) (43) (44) (45) , varies between 10% and 25%, depending on the type of heart-failure patients studied (46) (47) (48) (49) (50) . The effects of increased usage of angiotensin-converting enzyme inhibitors in reducing the risk of developing cardiac cachexia has not been studied.
Examples of pathophysiologic mechanisms, traditionally viewed as leading to cardiac cachexia, are reduced appetite or feeling full sooner, secondary portal hypertension with venous stasis in the hepatic-splanchnic area with dyspepsia, malabsorption of lipids and protein loss in the gut, and abnormalities in catecholamine kinetics (45, (51) (52) (53) (54) (55) . Cytokine-triggered catabolism, in conjunction with neuroendocrine abnormalities (56, 57) , contributes to cardiac cachexia (58) (59) (60) (61) . Although patients with chronic heart failure have 15-20% higher basal metabolic rates than do matched control subjects (54, 62) , total daily energy expenditure as measured by the doubly labeled water technique is lower in these patients (63) .
PEM causes a hypotrophy of the cardiac muscle in proportion to the hypotrophy of the skeletal muscles (64) . In healthy individuals, this can partially be an adaptive mechanism to reduced metabolic requirements (bradycardia, hypotension, and reduced blood volume), which seldom gives rise to clinical cardiac insufficiency (52) . Nutritional therapy in malnourished individuals may provoke cardiac insufficiency, ie, a refeeding syndrome, particularly in connection with parenteral nutrition (45, 52) . PEM in patients with chronic heart failure is associated with elevated mortality rates (65) (66) (67) .
In Table 2 we report the results of 4 studies of oral supplementation in cardiac patients. In one RCT, performed in patients without PEM, 8 wk of liquid dietary supplementation increased subcutaneous fat (49) . The other 3 studies comprised a small number of patients. Two of the studies (64, 69) noted some improvement of cardiac function after nutritional treatment. In the former study (64), 2 of 5 cachectic patients developed cardiac decompensation after 3 wk of hyperalimentation.
Recently, growth hormone treatment was attempted in patients with various forms of cardiomyopathy. Six of these reports (70) (71) (72) (73) (74) (75) are summarized in Table 3 . In one study (72) , growth hormone treatment worsened the clinical course of 3 patients with severe chronic heart failure, but appeared to be beneficial in 7 patients with more moderate chronic heart failure. Nutritional status was not assessed in any of the reports. Initially promising TREATMENT OF PEM IN CHRONIC DISEASE 7 FIGURE 1. Number of summarized nutrition intervention trials [either randomized controlled trials (RCTs) or observational trials (OTs)] in patients with chronic obstructive pulmonary disease (COPD), chronic heart failure (CHF), poststroke conditions, dementia (Dem), rehabilitation after hip fracture (Hip), chronic renal failure (CRF), and rheumatoid arthritis (RA) and in frail elderly with multiple disorders (Elderly).
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TABLE 3
Growth hormone (GH) and pentoxifylline (P) treatment studies of patients with dilated cardiomyopathy (DCM) or chronic heart failure (CHF) results on cardiac function and clinical status were not confirmed by 2 RCTs. One RCT evaluated the effect of the TNF-modulating drug pentoxifylline in patients with idiopathic dilated cardiomyopathy. Improved left ventricular systolic function and New York Heart Association functional class were reported (76) . Nutritional support in patients with chronic heart failure is complicated because the patients' fluid and salt intakes should not exceed 1.5 L and 2 g Na per 24 h, respectively. Therefore, patients with cardiac cachexia should preferably consume highenergy, limited-sodium diets (54, 77) . As summarized here, the nutritional treatment of PEM associated with chronic heart failure has been insufficiently studied.
POSTSTROKE CONDITIONS
Eight to sixteen percent of stroke patients show signs of PEM at the time of stroke (78) (79) (80) . The frequency of malnutrition increases during the hospital stay: in one study from 16% at hospitalization to 22% at discharge (78) and in another study from 16% to 26% after 1 wk (80). More than 80% of patients hospitalized for > 21 d because of stroke had difficulty eating (81) . About one-half of patients referred to a stroke rehabilitation clinic were malnourished (82) .
The effect of a stroke on many aspects of function can contribute to a patient's nutritional impairment. Dysphagia afflicts 30-45% of stroke patients (83) (84) . Within 2 wk most stroke patients (87%) regain the ability to swallow (83, 85) . Waiting for spontaneous improvement in the ability to swallow, and the lack of guidelines based on the results of controlled studies, often delays stroke and dysphagia patients' nutritional supply (86) . Other contributing factors to the risk of malnutrition after stroke are paralysis of the dominant side of the body and communication and perception disorders such as aphasia and an altered sense of smell and taste. Davalos et al (80) speculated whether an acute catabolic phase, expressed as increased cortisol concentrations in the urine and plasma, contributes to a negative energy and nutritional balance that may cause a rapid deterioration in the nutritional status of many stroke patients.
Malnutrition in stroke patients is associated with an increased rate of infection, bed sores, extended treatment periods, and increased mortality (80, 87) . As with many other conditions, hypoalbuminemia is a strong predictor of an unfavorable progression after stroke (88) .
Listed in Table 4 are 7 studies (3 RCTs: 80, 89-94) that represent different types of nutritional treatment, focusing on the prevention of nutritional deterioration after a stroke. In one RCT (89), an increased nutritional intake and less pronounced deterioration of nutritional status were noted as a result of peroral nutritional supplementation. In one uncontrolled short-term study (80) , treatment was unable to prevent the deterioration of nutritional status despite a nasogastric nutrient supply. In one RCT (90), PEG was compared with nasogastric tube feeding (NG). Mortality was significantly lower, the hospital-stay shorter, the number of complications (aspiration pneumonia) fewer, and the nutritional status better in the PEG group than in the NG group. A retrospective study of the long-term results of stroke patients who received PEG showed that 25 of 37 consecutive patients died within 3 mo (92) . The extent to which these patients' poor prognoses were due to insufficient nutritional intake before the gastrostomy was unclear. Two studies evaluated the effects of dietary guidance and swallowing exercises in dysphagic stroke patients (91, 94) .
In a meta-analysis of interventions against dysphagia in connection with acute stroke, the Cochrane Library (95) concluded that too few studies have been performed. PEG may improve the outcome and nutritional status of stroke patients in comparison with a nasogastric nutrient supply, but more studies of nutritional treatment in patients after stroke are needed. In dysphagia that is considered permanent, PEG inserted Ϸ2 wk after the onset of a stroke is preferable to a nasogastric tube.
DEMENTIA
Malnutrition occurs in 12-50% of institutionalized patients with dementia disorders (96) (97) (98) . The frequency is reported to be higher in dementia of Alzheimer type (DAT) than in vascular dementia (99) . Within 8 y of the onset of DAT, 50% of patients need help with feeding or require artificial nutrition (100). An annual weight loss of 4% was reported in institutionalized patients with DAT (101) .
Dementia leads to a reduced intake of energy, partly because of decreased appetite, hunger, and thirst; dyspraxia of eating function, such as chewing and swallowing; altered perception of smell and taste; refusal to eat; and forgetting to eat. Some DAT patients may have hyperactivity-related energy losses, but studies of energy metabolism in connection with dementia, performed with different techniques, produced conflicting results (102) (103) (104) (105) . Weight loss was retrospectively observed to precede the onset of dementia (106) . Inflammatory processes in the brain are suggested to be of etiologic importance in DAT, and patients with DAT show increased concentrations of TNF-␣ and other proinflammatory cytokines in both plasma and cerebrospinal fluid (107) (108) (109) . We can speculate as to whether this may contribute to the weight loss. There is also evidence that patients with DAT have a general loss of homeostatic regulatory mechanisms, such as thermoregulation and cardiovascular reflexes, which can reduce the ability to conserve energy (101) . A 6-y longitudinal study correlated weight loss with the degree and progress of DAT and with mortality, whereas weight gain was related to a reduced mortality risk (110) .
One RCT showed the results of diet therapy for dementia patients with PEM at a British psychiatric hospital (98) . Of nearly 300 patients, 80 (27%) were underweight. Of these, 46 were included in a randomized treatment study using liquid dietary supplements of 600 kcal/d (Ϸ2500 kJ/d) for 12 wk. The intervention group gained an average of 3.5 kg, whereas the control group maintained a stable weight. No evaluation of functional capacity or mortality was performed. The controversial use of tube feeding in cases of severe dementia was recently reviewed (111) . A retrospective study of individuals with severe cognitive disorders in nursing homes found no survival advantages in those who were tube-fed compared with those who were not (112) . In conclusion, the nutritional treatment of PEM associated with dementia has been insufficiently studied.
REHABILITATION AFTER HIP FRACTURE
As many as one-half of all elderly patients who suffer hip fractures are malnourished (113) (114) (115) (116) . Insufficient nutrient intake can contribute to osteoporosis, which is often an important cause of fractures in the elderly. PEM is also associated with muscular weakness and therefore an increased risk of falling (117) and reduced subcutaneous fat to cushion the fall (118) . Prospective Number of patients analyzed per protocol; number of subjects randomly assigned in brackets.
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epidemiologic studies showed that maintained weight after menopause is a significant factor in preventing fractures (119) . A study evaluating the prognostic importance of PEM in patients with hip fractures noted that the risk of PEM was associated with longer hospitalization and a lower degree of rehabilitation (114) . Eight studies of postoperative nutritional treatment of hipfracture patients are summarized in Table 5 (120) (121) (122) (123) (124) (125) (126) (127) . All studies were controlled and randomized, but the randomization procedure was not always clearly described. Two studies described the treatment of established PEM in hip-fracture patients (125, 126) , whereas the other studies did not use PEM as an inclusion criterion. Four dietary supplement studies reported a shorter hospitalization period for those who received supplements (120, 123, 124, 126) . Two studies from the same researchers showed fewer postoperative complications, such as infections (123, 124) . One study indicated beneficial effects on mortality (121) . However, the number of deaths was small. In one of the studies, researchers noted that a 4-wk treatment with anabolic steroids (nandrolone) had no effect (127) . A meta-analysis of 943 patients aged > 65 y performed by the Cochrane Library (128) concluded that there was evidence of positive effects of oral protein and energy supplements. In general, however, the quality of the studies was assessed as low and further studies were requested. In conclusion, oral or enteral postoperative treatment with balanced or protein-rich nutritional supplements (protein supplement of ≥ 20 g/d) for ≥ 3-4 wk may shorten hospitalization periods in hip-fracture patients.
CHRONIC RENAL FAILURE
The prevalence of PEM in patients with chronic renal failure is reported to vary between 30% and 76% (129-132); PEM is particularly common in elderly patients, especially those with chronic renal failure secondary to diabetes mellitus (133) . PEM in connection with chronic renal failure is multifactorial and depends on nutritional, metabolic, hormonal, and inflammatory factors (134) (135) . The prescription of protein-restricted diets to persons with chronic renal failure may contribute to the risk of PEM (136) . Metabolic acidosis can contribute to muscular proteolysis (134) and reduced albumin synthesis (137) . However, it is unclear whether the development of PEM can be inhibited by treating the metabolic acidosis (138) . Other factors that contribute to PEM in patients with chronic renal failure are insulin resistance, increased glucagon concentrations, secondary hyperparathyroidism, and reduced thyroid hormone concentrations. In addition, comorbidity factors also occur, such as diabetes mellitus, depression, drug-induced side effects, and physical inactivity. It is unclear whether patients with chronic renal failure have an elevated energy metabolism (133, (139) (140) (141) . The activity of proinflammatory cytokines with anorexic and muscular catabolic effects is elevated in cases of renal failure and is associated with the development of PEM (142) . PEM is a strong risk factor for both morbidity and mortality in connection with chronic dialysis (143) (144) (145) . Data also exist that implicate PEM per se as having a negative effect on renal function (146) .
Summarized in Table 6 are 23 studies (7 RCTs: 147-169) reporting the effects of various forms of nutritional treatment: oral supplementation (7 studies), hormonal therapy (9 studies), and intradialytic parenteral nutrition (IDPN; 7 studies). The studies comprised 7-50 patients each and the treatment periods ranged from 7 d to 12 mo. Twenty-one studies ( (163) , and possibly improved survival rates (155, 156, 164) . The use of IDPN was recently reviewed (171) , and an evidence-based evaluation concluded that the data supporting the use of IDPN are weak and that no clear recommendation can be made (172) .
In conclusion, the available nutritional treatment studies of PEM associated with renal failure indicate positive effects on anthropometric and biochemical variables. However, only a few studies, and no oral supplementary study, reported clinical outcome data.
RHEUMATOID ARTHRITIS
The prevalence of malnutrition in cases of rheumatoid arthritis varies between 26% and 71% (173, 174) . Rheumatoid arthritis patients seldom have reduced appetites and can suffer from pronounced malnutrition that goes undetected at clinical examination (175) . However, young persons with rheumatoid arthritis are rarely malnourished (176) .
Rheumatoid arthritis implies a risk of PEM for several reasons. Patients with rheumatoid arthritis lose muscle mass even if they have high protein intakes (177) , which is consistent with the catabolism linked to the chronic inflammatory process. This in turn is consistent with findings of increased systemic TNF-␣ activity being related to the development of PEM in rheumatoid arthritis (175, 177) . The activity of the disorder (ie, pronounced radiological changes, extraarticular manifestations, and low functional class) is a strong indicator of risk of PEM (173, 178) . Often the patient loses weight during flareups (179) . New treatment strategies, focused specifically on TNF activity, are being introduced for rheumatoid arthritis (180, 181) . The effects that these strategies have on the general disorder-related catabolism are as yet unknown. Other contributing factors to PEM in rheumatoid arthritis can be adaptation to low physical activity, treatment with systemic glucocorticoids (182) , and sicca in associated Sjögren syndrome. In addition, repeated periods of fasting or elimination diets to reduce the activity of the rheumatoid arthritis may contribute to the risk of PEM in rheumatoid arthritis patients. No studies have been published on the effect of nutritional treatment of PEM associated with rheumatoid arthritis.
MULTIPLE DISORDERS IN THE ELDERLY
The combination of advanced age, multiple chronic disorders, and polypharmacy leads to an increased risk of PEM. In one study of internal medicine patients (49) , the prevalence of malnutrition was twice as high among patients aged > 74 y (27%) than among those aged 65-74 y (13%). PEM occurs in 20-50%
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of hospitalized patients with multiple disorders (47, 49, (183) (184) (185) . Similarly, PEM is found in a large percentage of the elderly cared for in nursing homes (186) (187) (188) (189) . In elderly patients, it is often difficult to link malnutrition to the course of a specific disorder. The degenerative changes of aging lead to a decreased reserve capacity in many organs. Elderly patients often have concurrent disorders in several organ systems, meaning that different disorder-specific pathophysiologic mechanisms can be combined.
PEM is a strong risk factor for increased mortality in the elderly and chronically ill (66, (190) (191) (192) (193) (194) (195) (196) (197) (198) (199) (200) . A retrospective study of malnourished elderly nursing home patients showed that patients who increased their body weight by > 5% over an average followup period of 10-11 mo had significantly lower mortality than did malnourished patients whose weights remained stable or decreased (201) .
In Table 7 we summarize the results of 26 nutritional treatment studies (202-228; 15 RCTs) of elderly, multiple-disorder patients with and without concurrent PEM. In nearly all of these studies, liquid, oral nutritional supplements were used. The duration of the studies was from 2 wk up to 6 mo, encompassing 12-435 patients. Twenty of the studies (11 RCTs) noted an improvement in anthropometric or biochemical measures in the intervention groups. Ten of the studies (6 RCTs) found an improvement both in anthropometric or biochemical measures and in function. One RCT described how the nutritional supplement reduced the number of fall-related traumas (209) . In one study (213, 214) , diet therapy given to nonmalnourished patients was associated with both reduced mortality and increased function in general. One recent study (217) showed promising results when it tested the effect of megestrol acetate, which is often used in patients with HIV (229) or cancer-related wasting (230) .
Little evidence supports the often-used routine of providing poor-eating elderly with complementary parenteral nutrition during hospital stays. One randomized study evaluated the effect of total parenteral nutrition in 16 malnourished elderly patients. The results of this study showed that the energy from carbohydrates and fats had to total 200% of the basal metabolic rate to stimulate protein synthesis (231). In conclusion, many studies have shown that nutritional treatment of PEM associated with multiple disorders in the elderly can yield positive effects on body composition, and in some cases on muscular strength, wellbeing, and immune function.
DISCUSSION

Basal compared with medical nutrition
Although treatment recommendations should be based on the results of RCTs, in some aspects, nutritional treatment is an exception to this scientific truism. We do not need randomized studies to validate the life-sustaining value of a nutrient supply in both healthy and sick individuals. However, how nutritional treatment should be pursued and evaluated in connection with imminent or manifest malnutrition associated with an existing disorder is not clear. Disease-associated malnutrition is caused in part by disease-activated biochemical and physiologic mechanisms, including a systemic inflammatory response and neurohormonal adaptations (232) , that affect the individual's appetite, the body's tissue composition, and the ability of the metabolic systems to metabolize energy and nutrients. In most cases these pathophysiologic changes are adaptive and homeostatic. Nutritional therapy interacts with the metabolic processes specific to the disorder and under such conditions nutritional therapy must be viewed in a broader medical context.
As this literature review shows, our current knowledge is insufficient to provide a firm scientific basis for recommendations on how nutritional treatment should be formulated in most of the reviewed disease groups. Although many studies were performed, the results were heterogeneous. The definition of PEM varied between studies, which is a logical effect of there being no generally accepted definition of the condition. Several studies were limited by insufficient and widely varying patient data, short treatment periods, and a lack of clinically relevant outcome variables. Moreover, the results are difficult to compare and interpret because of the various nutritional therapies used. There are serious methodologic problems in performing randomized controlled nutritional treatment studies. Examples include uncertain adherence to the treatment and the existence of several other concurrent, interacting treatments. In addition, the results are difficult to monitor because the natural course of the chronic disorder is often the cause of the malnutrition. Positive effects can be difficult to detect because of the complexities that exist in nutritional treatment.
One potential weakness in most treatment studies is that the total energy intake can seldom be specified. Nutritional therapy often corresponds to an energy supplement of 200-500 kcal/d (Ϸ840-2000 kJ/d), which does not automatically mean that total intake increases accordingly. Elderly patients' ability to follow a prescribed nutritional intake varies widely (208, 212, 233) . Treatment with nutritional supplements can reduce habitual intake as a result of effects on the appetite or abdominal side effects (24, 35, 202, 211, 225) . In contrast, several studies showed that supplementation or enrichment of the diet does improve nutrient intake (89, 203, 206, 207, 210, 219, (234) (235) (236) . In a retrospective study, the use of supplements in nursing homes was described as a nonspecific intervention for weight loss with no regard to diagnoses and management of underlying problems, amount of supplement consumed, and outcome (237) .
Also unclear is the degree to which the quality of the supplemented fat affects health other than being a high energy source. Today, meals are usually energy enriched by adding dairy products, ie, saturated fatty acids. Further evaluation is needed to determine whether this is associated with negative effects, such as increased thrombogenic activity.
Effects on anthropometric and biochemical measures compared with function and mortality
An important consideration is the relevance of treatmentinduced increases in anthropometric or biochemical variables. Weight loss and hypoalbuminemia are both strongly correlated with increased mortality in sick persons. However, the causality relations are often unclear, ie, does the patient die from or with reduced weight or low serum albumin? It is not certain that a nutrition-induced increase in anthropometric and biochemical variables improves the patient's prognosis, or that functional capacity or life quality is amended. A balanced nutritional treatment affects the body composition in a specific time sequence. First, the total body fluid volume rises, then the fat, and finally the lean body mass, ie, muscle and protein mass (238, 239) . An important aim of nutritional treatment is to restore the lean body mass. In many of the reviewed studies, however, the nutrition treatment led primarily to increased fat storage. On the other hand, an improvement in clinical function does not have to be related to increased weight or size of body compartments because nutritional treatment can affect an organ's function faster than its size and mass (240) .
Several lines of evidence indicate that systemic inflammation is one delineator of nonresponse to nutrition treatment (41, 220, 241) . We cannot ignore the possibility that even optimal oral, enteral, or parenteral nutrition may have only a limited potential to improve the health of malnourished chronically ill patients, particularly if the malnutrition is linked to inflammation. Pharmacologic modulation of the inflammatory response, by use of substances such as megestrol acetate, thalidomide, pentoxifylline, and dronabinol, may develop as supplemental methods to promote anabolism and appetite and to achieve growth of lean body mass. Physical exercise (211, (242) (243) (244) (245) and anabolic or growth hormone therapy may prove to be further complementary treatments.
Conclusion
We reviewed 90 nutrition treatment studies, 50 of which were RCTs. In 59 studies (66%) oral or enteral nutritional supplements were used. Some of the overall effects are summarized in Table 8 . Five studies (6%; 2 RCTs) noted improved mortality, 38 studies (42%; 22 RCTs) found improved functional capacity, and 64 studies (71%; 35 RCTs) reported anthropometric or biochemical improvement. Seventeen studies (19%; 14 RCTs) found no improvement in functional capacity. Some of these studies did not have enough power to answer the question they addressed. Eleven studies (10%; 8 RCTs) noted no effects on anthropometric or biochemical indexes. One small study reported that growth hormone may be deleterious in severely ill heart failure patients (72) . This is an important consideration in light of a recent report of increased mortality in critically ill patients treated with growth hormone (246) . Otherwise, none of the studies we summarized showed any serious side effects.
Even though many factors in the interpretation of the reviewed studies are uncertain, the available treatment data indicate that nutritional supplements, either alone as balanced or protein-rich liquid nutrient drinks or in combination with hormonal administration, can have positive effects when given to chronically ill, nonmalignant patients with manifest PEM or at risk of PEM. In malnourished patients with chronic obstructive pulmonary disease, positive treatment results such as improved respiratory function are seen. However, these results are not homogeneous. In elderly women after hip fractures, liquid oral supplementation (particularly protein-rich formulas) promotes rapid rehabilitation. In elderly persons with multiple disorders, nutrition treatment results in increased functional capacity. The results of several trials including malnourished patients with chronic renal failure imply positive effects on anthropometric and biochemical measures (especially when hormonal treatment is given), whereas few clinical outcome data were provided. The effectiveness of PEM treatment in stroke, dementia, chronic heart failure, and rheumatoid arthritis cannot be measured because of a striking lack of published studies in these areas.
Deductions similar to ours were drawn in a recently published meta-analysis of 32 studies of 2286 randomly assigned patients who received oral or enteral dietary supplements (247). In this meta-analysis, however, there were no indications that the treatment advantages were limited to specific disease categories.
We conclude that there is a great need for randomized controlled (preferably placebo-controlled) long-term studies of the effects of defined nutritional intervention programs for certain PEM conditions associated with both specific and multiple disorders. Along with determining biochemical and anthropometric variables, these studies should focus on determining clinically relevant outcomes such as morbidity, functional capacity, healthrelated quality of life, hospitalization periods, and mortality. In addition, we require experimental and randomized treatment studies to develop and fine-tune pharmacologic methods to modulate systemic inflammatory responses and to stimulate anabolic processes and appetite.
TABLE 8
Number of nutrition intervention trials with positive effects or no effect in patients with chronic obstructive pulmonary disease (COPD), with chronic heart failure, during rehabilitation after hip fracture, or with chronic renal failure, and in elderly patients with multiple disorders 2 Growth hormone to patients with severe heart failure might be deleterious.
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